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i-1z d bJ a qUO"tatton tro Lehaann (.20; p,. 441) . 
fhe alrplaae• •bl•t \talue to· m.oa1J opa11tora 1• 
'the sa'ftng ot '~ · th In ao•• np&»attouil auoh 
u aeeding or whea used to •PPll tut1 , ""'· 111• 
otto14e• °'* liab1ot4••• the a.o:nd1 tlon ot me 
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ot the e, onl.J •lJ.sb.tilJ more thfdl ·on·e-halt we11e pl'Obab.l.y 
r gta'tel'e« a• hll t1u aptodtual. a11"ctrdt-. ln 195&~ 
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an . 1l'J)ltmth %.n 1910, dnat1q v.aa a'tte pts4 nttu Reao, 
•••Cl (19) . !h expecU.eno t earl.J ert appUoa 1o 
thode 1 1.ncllo t 1n an Wl'1gl (37), 1tating 
t 1n 1919 a Un1ttd atatee ta~ er bartered a plane 4 
laJ on 1 s wl epr1nkllng 1 •eo,1 lde o t ot a bag •• t 
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1al.•. e"t'er, Clo d t,t 'lk• (lo), enoh (lt;), 4 -. 
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Granul.a 1ruuuittcid•• w•H ttHt use& tOI" ttt»n bbl?'ttl' 
eontl'o1 J.n 195') tih.&R 1ee1is we~• cottduoted ·. t the ten Sla~e 
Ool~ge .Mlk~n1 ft.ell &t4't1on (U) . G.li•un4 uohi.rtea u.sed <00 
appl.1 the LnseotietS.d.e w.. two snod1f1ed. pa.ea 1eea..»a and a 
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~ geomev..-1 o'£ the cc;l..'n pl&Ai od the phJs1ta1 pllQp• 
•:rttes .ot t~ gi'.'&.ruale• !lade· 1t poaalt»le to 001teenll' 1'e 
·lnseot1<.J1<lt l .1\ the oo•.n whoi~l wher• bt1~era t••«• \the• 
pauular tn•ectlotd•e •• ~el.easo4 aboYe the co~n plan'C, 
fl 1~~1& fJ-aCtlort etrtke t,hf); lti~VEHJ·• or tb.tt f1'A'Gtlon G'Cl'1k1Ag, 
Nn1 et~t.k• 1.eavea wbio.h •l.opo towe~cl tll& Wl\.w1. lfheae: 
Sf'MUlf.J• _, a®ecrt t~"» " 't1m•* Mil thtn ~on lJ,J.tC> the whorl, 
or 'he1 ma, roU diisec'blJ lttlQ tht woorl. te1ar mo••••t 
eau"d 'by tCJ~os'1 euoh a• w1nd oun1nte ~rl:d tbs pat:UU.ng 
mach.UUl S;fteet •he l'at~ at wb1ch g~l.•• a~e d1reo,~d. in.to 
the w~l. 
't1w po &lb111'1 at $U.Oeesafttl aeJ!1•1 app:Uaal.loa il$fJ 
a m .Jo~ tmpittna to the a.:evel.011••.nt of panula 1:nlllsot.totd~•. 
At1'taU, applied dtu51i drlfts with ta• w1n.4 a.xo•s•1.~1J'. 
eev•i-•lr' 11m1t1ng lb• 11eehlae1• of aetrl•l. appllctatloa., fu 
rel.at1nlr ~I• pN.'t1ol.as oompos1nlf g• a.~ 1neeetic1G:ee 
tau wt•h leMt aJtUt 1hlm ®•·t 1>••tt•l.••• fin•• pa:m.t~ 
tnaeotlllld.se wer• ttN,t •••4 1D 1,4', :both aa•1a1 .a4 !Rllld. 
•PJ>11••'l•n ha•• ~ome 1.bipor•aat motqa1.to eentl"Ol ••~i• 
ln 'he bit.a Stal••• In Ohio., •••1•1 •nllo t1oft ot pau• 
w tueettcla.ea ~ prt>Y14&4 cpl,t .tlebug oonbo1 eq••l 1o 
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panul•• ,.., tt0U lnto th wboi•l ot th• ooR pl.tutt te tmpp,..., 
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o•ei- tho tlel« bflq tiieate.ct. ••Jle .b•1ot101.'4e m 1 bt 
Nq1d • .rti ttuul. wi.tb ~4 ~Ida• .appU.oa"llon,. ~uJlll 
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tUSl\\•, A U.lht•Mlght ~-q~e-.iuh ,platton ·Ob wh!.oh 
aertallr appU,•-4 Mle».tal .1gb1. lit oo.1.IA4t'4 •••. e.44•d •a 
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•eight ·or eoUttct$4 .•anlpl•• WaB .ftM!ldu:ro4 Wi. th a ~f'.u1oaa1 
'batanoe., !U.ntr puotttt ot the knowo 4llttht.rgo wa.a nttMWl"4 
to1t bf tht ool.1•••- •••~ 
A ~r •t '11.PJ.ablts ·tntlutno·t the lttoa1lba Md 
. Uat~l-tlel\ or an ttatrie.lll epp1164 sarttJtl*l, ·. lmt .... (29) 
rt·A.u.net 'bat cievtatl• t~om iu lnteatod ·path ot' tllP' 
4-• to t>Uo' ~o» P4 mat••loll.ta1 and tQ1>0....,h10d. 
tut•r• ·P71Vt:ftt1& unlfo»• IGft"lt> .,. '4Ht,..1l\llJ app11d 
ftter:ui.. A l"tCt~ld ;pdUl"Jl -~ 1198'U1t la Q'""'•' 
vt~l.ps 1-'lwffft •wa'1Ja. An. OVtJ"U:pp:lrttt 4lab!bllt1:m p1ttt:e•n 
wcu14 be ntOH 4••i•a:ble •'boo UDtreatei st3'lp8 woul.4 aot bf, 
1 t • A •'tl'1bu1 o t rn 111• • 
de 1r b • • Welolt (:JZ) no d t 
he le •t Y r1 t1on 
1n S1 8 WU tho 
tttl tt• n 
••• 1-l.an uia pattern. tt•oi1 •• 
vidth ot omt-Dl&lt' the t l swath w14 · b.., s1no · a w1d• • 
t• · •J.r nd the 1• • l . 'i to b tot awat Viet 
• . h • · betve the reot nr-.-·-
••• . n b to ot a tr 
tew. 
(28) enaivel.J' •a ed • ettect ot wia 
~att lt1tu on rice se d 41 trl u 1o . Be _a 4 a • 
ttl. wi 'tth aeea to ot 
conv . ~1ng au est a, d an 
man1to · pre.a ue ere l · oAStant-. ._. 
1n\ nea t een th 11 1\a ot 1$0 an4 3 • • A t . 4 
p 
aade. 
d 1 
Win 
etho or 
· ao e • aovationa n · fllat 
be t'e•\• voe 
wa no' ltPl lne 
r o pp to • 
a aaure:E1H!m e lln or :u t r la: 1-ve 
eta io wa n te • 
au • how up t 30 _.cen Y iat1 1n •• rat• 
tro " e r t tof! • nunabu t •un•• e:t t t 
was " n 1t a p8Jl1o b\ 
. "t were ua1 thl• ••l t1o • fr, n w 119 pao 
er e to the l.1.n or tli t, • w U 
th l1n ot tll t . Re ulta d1. · not 1nd1oate 
eonolu lv l1 bat t ue a a pet"-104.to or "'#lwi.tU· rl.uctu .... 
tion 1n oted1n te,. 
The oa ._ onent ot · ttld eloott1 r •• e t tb , 
dll' ot1on r t11 ht, " te:rred to · e • wind• and a.t.ro~ 
tttud ~ und l ted to a th •pl.Ro• n , • 
nt ot t ta th tw ~ .... 
f, u 1• •how ' bl.• l.., 
T bl• l . teot ot c aa wlnd on w. th • l.eo ent to 
lee 
Re1ght 
(ft) 
lO 
20 
:JO 
High l' cJ'o a wind alJ.g ,tl.f incre ed awa th w1 h . It w 
tho ht t 1nu aa d ur ulence coo pan1 higher wtn 
• . • one1 le. o~ a 1Te al'1tu •• te~ 
eroee wtn . 't nd t ban e the 41 tll'1but1.on pat er B P• 
l? 
w1d h N \ll.te t hi Ill.ti~ ••, 
ot th Met t. ut1on pat •m w not •tll 
Xtniu£& Oie.xr.& yte1 ll!nR!:nAt! 
ntal. lnve tiga tl n ot he b · v10 ot 41'1 
tlu-ol.lgh an ain~ l• r1buto1" vaa oon-
¢ o (l.f) . he tun tlon ot an a1 l'af1 41etr1• 
bu.tor 1• to 1Ye d dire ~S.on to th• pe.i---
101 • t uteri to • ap l .led so •• to obtain the lffd 
dlatrlbu io pa •:rm. o u•e erou.• • bl•• otha 
c11sti-i tor dea1sn de •G: o te••d in tl•ld t ai1ns, •1n4. 
tunnel work waa tt ie • A repi-e entatl• aeo•J.on of a 
vent rl at~1buto w • t••-•4 in a non-•• 1 
unnel. height ot tb 41.atnbuto 1eot10. •ae a4Jua,a'bl• 
to ob ·w vai-10 • uo ,. ot .o n.• r nee .n4 d1'911:Pgence ot 
t • dl•~t-!buto:r a · ctlon. etw e.,.S.•• ted ma.ier1 l. tnto 
th• hl'oa' ot .e &etrl uto.r 1n a '2l4nna' •1 lu to t t ot 
ro •rPe ~ lane 41• rlbutor. at, t rt1111er. d 
duat r ••4 a vm-10· r es. V lo it ot •h t a u 
SUI'• w1 d of a pr C1• 
1 v lo 1:t1 t1:>r whe '• . n irUo t •• 
cool ''d r 1dlr tua't, It •PP8d t f@ h1 
rate• ot ter1al tlovt a 
1• deas. bl•. • ·re.bl 
all llUllO\U\' ot •' ~••trlo,10 
1gbt b cirOUY•n d b lng 
the 4i.,tt, ,1but• l.as••• fh• ••• ve2Ae11t1 •t tke wheal 
••• ·an'NdJlaleJ.7 ••••touth 1l'he· lnl.•t ttlool'tl 01 th••· 
Wtth ~.tone tltnfu.1 1llW4• ·-. usv:in•••· aegatlff; 
P•••s-.a wt~• obeenet .ta iht 4ltt•lbU.1'e ti..at.- Zn 
a•ne~.i, 1'dw1ng 1iht ~••* •••• ••t&u ~·-·•' tu -.at 
PPf18$W(tfJ •4 lM119U'M ~-· Vllfltt't~· wt.Mm. 1'8 poau d 
•Ma't pe atwut1 •• •••••d 11.te the tloH.ta1, · tblfoat prea .. sue'. 
w . - on:i, •Ue;.1\tlq negattve . ., 
A ·-~ ·ti•tM\mti,t'ir A••lp .~.1Ul1 'bse4 OA w&at. 
cwnte·l 1n111.-.11.on 1011>t·•.tned b1 u .. ,, t1f) waa eamp.J..at•4 e1 
, ,e•a• A&: M, w.u .ok C::!lh repe~t1at on th.la 4'1'101 ~•Neut 
'tbal ntolals: .oo~t:u•a. . ot . iwa'f11 ~,.. pottoJ.rea . auch aa: 
\ 
tUttd an4 f9,ll1Sta' -.re .tsol'e tlffloult ·to 4~p·lf' lJl Wld$ 
•••tM· *••• ••r 1·1111 »apJ.aJr ca. ••·o•lva 11,tl• ail 
t•o• ·~ oWiW&J"& ao ..... 11: o.t lb• -1• llel•• a. •l-1-e 
14•1•·• it •• ttmUSlt• ntr«es:aar tb1 the put.1.•lt• leaY• 
tu.' 41JJ'7lbd•1'' w~• •· •••"·"• t••v••• el "Nl.dj._. lt 
a wlAt •wathd•e: to btt •td:hd• tt 1'a# sp•ottl.Atei that a 
thrunr•r•• oomponeat ·•t veloe;S.t.J woula e.110 be •••l~tae;•fl· 
t<tl" ttri• ••••1*11· •Wd\ •• .. ••.• 
A a.•W1'11 f»ti tilt 41G,l'lbuttll" d ti waa 4t!f'elop•4 fff' 
th• Pl<P•" P'A-111 ~,lea• t• ••• t.n 1tpn i . TJle ti.a• 
t11lWlo• .,,.. u4• ae ~ d pr~et1t•1 ae theft aUi WO\llA 
lJ 
0 
,._,., "' ~r: ]~\'£ ------ ,._j_ 
\.:-2~ (£> ..-----~"'~ 
t-1co .-- - .--
c.o - --
10 ·.!... 
2 
7 
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NOTE; ALL DIMENSIONS IN INCHES 
"' ,._ 
aacelar•ti the •tolal. ln •· o.o.nmnea. mana.• ta'lt the 
long•at v•••1b1tJ 1u.1w. "'1• l:ooatlcni ot tbt oute:r •$t t>t 
ln,ei-io:r vanes we• d.t't.1 alned. t•ourh 'te•'l1ng to~ the peat-. 
••tt posal le •w•th d4'h• ft6 ett·ect a_ coa•••lintr P••••s• 
ataht bve up-on p2"tu1aun at the ;a"be. was 41.$0 oon1it\Oe4.. 
bt:entloa tube• et !Ot>tustant -..os• a otloa on th• out•• pa-. 
1-.gea talle4 to ~GU p»aotioal l.nc~e11.&es in awa• w14th.;i. 
th . appl1catton llf C>pel\•MdeA tab s to the. •1C.t of ihe 
.a:1a"'S.1N.'10» u -not. dteot awa'1t Wl.d'lh• 
!he 1oeatlon. -ot ti. tnfte» jtou,, P•••s.ses was d•t•a1n•4 
~ugh te1tut1 ·vart()ua -t~td 10 attona , 1d .. 'lh i>nlr· one t• two 
paiuiqea 1n o.-,tra-Otott,, th• J.ooats.o.'na foW'J.d ••:Jt• 1he ou• 
beat e\:d.te4 to ttll in De -••t•• p<>1'1l1.'1'1l·Of t:he·pattna tn 
'Che pi-eatn10 ot · t .Jw -pop&l.l.t!* •lip at••• Wblch ten4efl to 
d.1$$>1.a•• a1aeti-ioaU., 41tpertet4 u.tolal -to the 1ett.-
-the 41•'•ibltt1on pattam ot s-loe seed t>\Jtrd.ttt4 troll Qe 
J.-UU1tant deetp id abtnm 1ll f~e 2, flhtn thll patt,e,m , 
waa a.Med io t.d.•ntlcel a&Ja.c•t pat;tema. aeh pa1tem sp ·ea 
'8 t•e• apet,, a «evJ.at1on· of •1.x percen'C noxa the a'•'-'ase 
-.ppUea't;_lott n.1ut ntu1t$:«.~ 
ialGllDW 41,§~dlalltl .. 
I 
Hen•F (1') l'Qo•tea. tm ~-•~• tontiuote,4 on D.PdJJlltnt&l 
bo:c ahap•4 -11stl!:l.'bttte1's vltb f<tl't fttl· open ~ ett eao 
ton.nooted to ctarted tube• o·t val'!oua leng'lbe,fi whleh 411W1 
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CROSS SWATH DISTANCE - ft. 
II 
mat:er-1.Al 't& · • •llPU•4 outh0otli1  A lio toot ett·eot1ve awatb 
•ta.th w.• obta1ned •I.th aae ct '116•• 4it.,.l"D\1toftl ••lfijJ 
30//JO mesh Clt\J •ppllM at • "'" Gt 30 ,. .... P•• " · 
Wt<i•• ,,..,. ntte obtd.n•t •1$ gntnuJ.I\• tetlltaera 't;ltatl 
W11.b p.~ olq. A ae'O.ertas 4•vlo• 41"i••n tq . br'ua.uuo 
mo•ol' bad b1.•a 4H'elo,pe& toJJ •• on tit••• 41••1.'bu.to•••' 
Obdb•~Un u4 ••1 (I) 1-epo»t•·I tn 19$6 that \b.Q 
WH 4tTttlopl.q • Al•ts-t.lN:ted' lkat p:rotuoet. a $0 'lo ;J t•ot 
8Vath 1'\4th W1ti\ 1.0/fio ll•lh a'l'ta~ Ol..SJ 0..,..10,. 8'8 
U•-~lW'to• t.nolud•• ~·· tab•• tthloh atac~e a portlon 
et .. ·· tel.at •!• t.-t t11Gt1 •lthu ·•ld• •t tbt ai.Pplat 
O~H~ttP Untw 
Alble.IP. ll!l£J.M!ll ID& a!tllM 
An .~ha• eqldppH. wSth a GW...,te•l•:Lt d11trtlMtu 
••• tit · a•dkblA to~ toatana *°uah 'h• oou,t••J" ot a 
oo»»'lulro.lal ;ppll•e.tor., ••l•• t.v·•x-t:J ot .'.lt\cu.eaoi.,. Xowa. 
two p.llo1ll vho we_.e amp1oJe4 tor seaaoaal •* b1 Mr., 
La'fntr •lt1mat•1J t1e11 th•· at.-plaafJ to1ll' tbl t•,•h. ,., 
ot the t••t• vwe ood.Uote4 atto tht J.'5' oo»a bo•• ,an& 
paeb.oppn oon,,_01 •euori.-
fbt. al1!Ph'dl• u.a. wo..e a .Pip•• PA-18A 1Cl\l1pp•4 wi · a 
· 1'' havnp.OWtr Lfl.caing agtae, •~3' Ntenect to a• a 
tlptr l3J .hp,w ••• t.'ht l'1pd P.,.llA i• a ltQ41t1•4 tetlu 
ot • P J:t v h t i t•t a the se ot he a1Ji-
l ul1n , pJ'a 1ng, i- 1 te 1a 
U'ti • 
lwn n 
ater1al.t ho--... ·- . b9 • 1ble u- •• f>t i• tank 
.... - .............. 1; • t:i-o ll.q\11 1 
41 " 1bu e ul nt . 
at r1 • dltt»1 or used w • ib on• ee1gne 
ut r 1 our n 
C . o tt.on. th c.Um•n•tona howtl ln 1 • · er bt 
tf!o sui-e e t ot he 1•'2'1 uto us d fl • •• oont1 • 
by ~1per (.25).. ho 11 
r te ot ti 
u • 20 
te 1s 
1• 
• 
25 
80 
1x 1 c 
oun • 
·en 
11•• 
at• co t~ol.lecl. \ tlow or 
1etel torw 
cu '. 11 ti n 
ranu.le• f 011 oo bore control 1 
x- aore, a r l 11v. w 41 
pl1oetin a 40 toot e t o 1•• 
er · Ul'• ne 11 6,,5 •one •t • 
tre e. · eveJ"1 inute. ol' 25 pound.a p4lt' acre 
pl tea :bl t1 • ot h• 
•• ne-
•A on-ven1 · 
( 3 ) lat1n the · 
• 
e n Of 
n 
• • t 
... 
t ot • 
tlo 
• 1 to 
ai ine 1u. • nrn11n11:•lr bJ 
• 
tu •• . t t Jf'· 'b 
wa• 30/do ae& btn m. t •I. 
• . t . t t o,. 
J. 1 
t •• 
t I 
• w u 
Ud• 
• lfl 1fe1 ' · ••• Dllllt.rati. 
25 
1• l'ibu 1 n ttl'l•t1 • tof:t rlo•, a tei-1al 
oae tlole •1.c ea 4en•1 1 ·~- JI aohftd t ot r1oe 
oul be u•e4 wt e o.erta1n 1 ot •uao •• tine. 
i tat, T 1n U •1" 
ri-1 .r• tt1t /60 . 11•, '0/60 ae•h 
bu ape 1t1o 
,2. 0 
It Wall 
t attn 
OtUt1 1• to lan 
tor to t • i-1 
•t m1 t 
00 • ial ppli 
• At' Ola i• & 
bta1nable. Th 
eh tacl u.te ... 
ex o loo tion ot the 
pl1oa 1ng se son. I . ..... 
1n nJuno lo l•h. 
•on 1 wa• de ir-
ble to eo •tr c 
_eh ooul 
a fQ~ s ling -t· 
u1okl.J ved d e• 
. ion tte,m 
pan l 
t 0 • 1n l 1t d p reonne1 oul 
1th th wo , un.1 t were ee • 
anipulatio at t • e1te. 
a l un1 t uld n• 4 to large eno 
• 
fvtnt1- on were .o struc d t 26 
•i• 1. .The sign w 10 tbtt t et 
to hel.p 
1 
• ot ihe 
ooll•O' • .. 
e he ' 
t 1 
J6 
tlreuw cone wtth an al'tttude Gt ala ln«h"Gc.t., fhe 'tc>p 
d1&11e'ter wa1 2,.5 incl\ttil, to.rmi.ng a oolleot1on a.a of ,.84 
ttqU.tt& feet. fh1:s 81'88 lntti-eepta Gh'e Si*Ul ot Mtei-1al tor 
tln appl1tat1on of 25 pounb Pfl"' ao»e appl1d, A lull 1•11 
t.n.teJ>look.lng ••&ca••• t.u1e·d 10 J·oln the CU.v•lopmen1;. '111• 
eeu 101 eo1dt»e4 to p•••••t th• nten,10D. ot paau.lu 
a 'terl.al 'b7 'ille •••• A i.25 lltch M·l• was pitc>•idea ln 
the o•n'tt,. of thf} pdo tor oc>l.leotion ot 'bht panular ma,_. 
i l 1n 1J~e 1Mh t(l11 aaplln« cant. She•• •tHl nnga 
1up.po~'t d. the pan . and • plJVt>o4 bale wu J>utlt tell! the uait. 
'lhis aa• oould · elthe~ ~• plac•d oa the grounA o>.l' atop a 
on .... half inoh 11••t••• 52 1noh lon.s •o4 to't!'i esmpllng d1atr1• 
'bu,1oa ~tt•n• ln ~ora tiel.tla ~1ns tret&4 with g .. ruiui~ 
1.r.u1eoiicldes. A .flh.v1ng ot 'the wait '-• shown ln Fla•• '• 
Glaee pl.at•• apparttnma:tely t1vt lnetut• 1>7 eight 1,nth•• 
••r• lllad• a'l'ailab:t• :to11 ua• l:>t P•r•otmel •t ·the Unite,4 Bba,ee 
Department: ot Aptnlt\U'e Qom Bo1ta Wlboftt.017, Anken1. 
Iowa. OoatJ.ng th••• plate• ""l- • 41.luted wa:ttr soluble 
glu:e,. anade 1t poaatbl.e to ooUtct: .•ample 491>0elt• ot ·the 
dleCat.lbutttm an« Htata th• 4ei>o•l' tor tutu• .ltuapeotioa.• 
as.nee the part1olts of the 4epoe1i A!'t held. 1rl pla•t, 
,,,,..,..--
/ ;-:. 11/4 Dia . 
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o l*ff'. l1 ton• 
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•1 ,. . el't 100 DOllllltlLIJ waa •• *' 
31 
v • 14 n t t t r . to ts usi.n 
t • • ope 1 et- tor u t 
were ua d to a ply nomin l 2S und 
4o too err ct1Tii •w•th 1dth~ 
ra.nular enton1te, 
la ·. •ett1ng• 
r c~ base on a 
U oo l 10 ot • t sting seion. th! l • col• 
l t <t ln t-be tbre in h e n• eH ea 
an lJ't1cal oe. t 1 u~ d ver convert d to 
ounda P•» d~e b7 1n 1n to aocoun the ea ot the pana. 
fh• inteneit t ap lioat1 n eve~ ' ea ot ~h• p v .. 
••• ed to rtp e .nt the int na1t1 at the oentttt ot the , 
4 thl• ln e1tf vae t on h ue1 1ntene1t7 •• 
the ordinate an· o:roa• •ath a'C th6 · sol•••· A 
ot H ee tat1ve 1 .r1but1o te • •hown 1n 
• s. '!he og nt• aa tr the 1rp n• v 
t l.71ng 1n o th 
v 1• 
th ount by 'lth1 its o nte• va• 1•pl t t • oent•, 
. t tl.1 ' · he ro en ••ll•1 1n th• oent•r t h ttea 
w tak.• a• t • patte center. e '6 •ho • cen tt 
d1 p oem t plo~ agalnat e on•• o en of d 
Ytlo 1 7 tor al 1tudes t 19 o 22 t ••• pp~o~ 
p ~ 11 1 for 41•pl ce nt 1n 1e l 1tud• ~ • to~ '30/60 
ea benton1i 1• 1n.d1 at d a 11J'le on Ft e 6 W1 th a 
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CROSS SWATH DI STANCE - ft. 
'' 
•lope of 2. , teet i•plaoement er •11• •r hour oi-o•• 
010 oneni ot wt 4. Wln had an ppeo1 11 gNat•J? etreot 
on 30/60 •••h at,aolaf 1 41•plao1 tb.e patt•.,. cenitr •1sht 
teet tor on m1l• ptr boUI' croee aomponen• ot nd. Tw 
teet• tol* al.tS.'114• t · 4o teet u.tng 30/60 iaetb ben•oniie 
wel'• tn olo•• peemtnt •hc>Vin a 16 toot aplaceaent to11 
1. tt. and 1. 6 ail• ftt bo~ ore>•• 0C>Jt1ponent ot w1n re• eo-
tt:re11 ~ 
· 18'U'• ? showe he ett .. ,1 Y• eva•h w14th plot'Ce 
alt1tud• to~ 11 eats. !ht etteo lYe awath 14ih found vaa 
b ••d on the • l.1Ca1i1oa 1nt e1t1 at the r tnen . vall•. 1n 
th ent8l" t eaoh .a tern. e u WJ) •P e1ng ot 1.denttoal 
p ttern• ~lob w ul.d. •Ult 1n. oYerall. p11oat1on '"'' 
less t t .•WU t ·lon 1n.tens1 · t t e w th nt•1' 
v lle1 s t. n the ff ot1• awatb width. ettect1Te 
t width b)' th!•· d4t1n1 ion 1 tt praot1oal v u.e 1th1 h 
an :c" l 11 at r oould se to in't 1n Naor1b•d 1•••1 
of 1nh e1t ~ . · •~ ttt t1v av th tr14th• wer ootatned •' 
90· 1le er hot.IJ" than t so iatle• er h Ult' 1~ .'P••d• •-
v ~. he • pat ex-a• haYe ~ r peaks. The p tt•rn• obt 1n• 
t an •lt1tude ot 40 taet ••• ~· t1•el.7 h1gb ettect1v• 
sv tb wtdt.M, but eat.eJi d1tt1 ult1 in obta1ning unlton 
01 un~ • t •ind oond1t1on• t b1gh•~ altl ud•• 
tend to oub'tigh th1e advant •• ular att•ola7 ~• 
1 · 1vel1 low etteot1v ewath w1dtha. 
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The two peaked oont1gurat1o$ was tound tor all d1str1~ 
butlon p tterna in Y ry1ng degrees . 'J.'he maximum ratio ot 
1ntens1ty between the center valley and the tallest peak ot 
the patterns tor benton1te was o.sa. For attaclay this ratio 
was 0.75. D ta for all preliminary teats are presented in 
Appendix A, Tables 2, 3, 4• and S. 
Mod1t1oation tests 
~om the preliminary teats, it was revealed that the 
distribution p ttern obtained ue1ng 30/60 mesh bentontte 
differs appreciably tro the desired t~apezo1dal pattern. 
In an ettort to improve the pattern, an 1nveet1gat1on was 
conducted to determine whioh distributor passages contribute 
appr oi ble m ter1 l to the awa'Ch center., Tests were Dia.de 
discharging m terle.l. into pairs ot p ssages only. This wa• 
done by closing ott the tri.angular gate openings not wanted .. 
'1'h o en1nge were closed by placing p1eoee ot eheet alwn1num 
over them and allowtng the material in the hoppeia to hold 
them 1n · lace.. Atter e oh teat. the pteoes ot aluminum were 
checked to sec that nothing lu\d moved them. 
Concurrent sampling was carried out tor two test& 
us1ng row or glass plates paral:Lel to '1!ld t1ve reet trom 
the row ot •anapl1ng units used for tbe prel1m1nsry teste . 
The glass plat$a were held 30 1nohes trom the ground by 
one-half 1neh rods. Immediately prior to the test, the 
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wlth a lagv gate open.lag trt»'I cona.uotaa. oa a oala «t1;o 
G»e !h.Ji wla4 ••lA>ettr- ctoul.4 have tt>at»t.lluted •• the MH 
W11ftn patten bbtalaet 't~ tho t1••• 'teatt., 
fhe 41.etrib'lltlon. patteln\ obtat..ned with the ap;,a 
4ttaobtd to 'the U•Wlbuto1t •• :lboa tn P~e u . 'the ttro 
pa,'ts.m loPu o1'Wntu1. Aft •' •1mlla l.n eupe~ Pafi·ten l. 
·i.11 ou le.fa• an<l oner •-.U peat to the J.sft ot the paltetn 
•tat••• t'a,fiete ! hae ••la il:ffl)t *tu.al •1-4 pedt• l)R et.twt•· 
atde of the. P•'itR CtlUl'lUt· nt.oh 1G IA !om obdact•»la~te 
d patt•ma ob'bbed Ina tbe1 lW'llWn_, "''''• Ut~ 
the smn pt• opelWlg vaa uee4 fo" th••• t.n teat •• _, 
1u1e4. tU" -11 pre1tm11'W'1 te•t·• irrfolYlal benton&.._c, the flow 
•ate wu Sl'Oatlf "4U.td. Xt 'Ibo 4t1utoed• la fl.ow,...,,., nn 
oaued bf tnere.-et l)r'••••• et •.tu. l•»t:e, i:tut -.poon p~o4ucea. 
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Wfl'et fNqQtntw. In oxe11 •t ~h• invea1,1p•1oa. ~t h 
·•~led tonad dtaf'J.ng ihe Wlnt•t montu,, tt1M d4 ~· 
'wmel teeta Oh a mo&Jl. nstrt.wtcw w•r• pl.Ina· A»7qe. 
tnta were .meat tt>I' 1U Uf ot th• ••.t.Huktlag, lOY•epeeA 
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ett•ottveJ.yt us• panular ori _,. •t•-"'S.•1 et l'U\1 k1a4 ln '" 
iaodtl. fhe teei e•o,1oa •t 1/fha Witt4 'tmmt'1 waa·S.4 lnobea 
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1d.1h bf ,, l.noM• wl4• In en•• ••• ,1.. x' thu bto•• 
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tlu-ov.ah tu hole. fbla aaa• hJpo4•n1o t\t1)1ng v.a wu14 to 
oona•ruot an 1mpaot tiube wht.oh. vu 1a••l"'te4 ~O\llh a aull 
hole ln the side ot .. moul. ~ bol.e w-.a 1ooate4 ao ht 
th• open ad ot the nu, woul.4 \le poa1 ti.and one-hiAlf tile 
depth or 1ht •odel 41Hcttl.J bennth the atat1e Caps .. ·nw 
hole ..,_. ••al.•4 with cement when .nGt ·la UlHI. 
l'be ..tel. 11ae mowitef. on a ••• tftl:tlt 1fh1eh oould be 
at ta0:h• to thr-1.t• et1'U'ts ttud. 1n tb tt1n4 tunn.el oe.lling,. 
!be •01CJ>1et,e4 •o4•1 t• non tn '1pre 14, 
!~IA !l!ll!i b~Sa 
h~a.otN'l•tioa Gt the vt.t14 \f.ll'lUl tte9 o.btatnea. ,.... 
·iv•••on ( 18 >.. A tov-bl.aded taa waa 4r1•en 'bJ • 2,5-horse-
powe•, t~ee-pba•• ind•otloa otor. roiiwad Gt th• t .oat 
sect.ton wel'e ~.-1nob.-4quai-e lu1Ae1oomb •tatalpt:e••• •4 
a tlov control ••Ma. With thl• equS.pMnt, 'h• 4Jnam1o 
pJte•aue vat.a.ti.on. ao»osa 'JHt teet tiutotlt>D vari ed less ~ 
o ... J p1a:i~oent tro. the aean. th• tvbttl.•n•• taotor as dete._ 
m1ae4 1>7 dhg 1.tta9Ueme:•s on a ata404 •JJheH was fo'Wld 'lo 
b• l .as .. 
PJamo pttee~ tn •~ taunne1 teat •eotlon was o'bt*1be4 
tit • eutng t.h• P•••SUH dUte~eno• b•tveen th• •'ll.Ung 
o.b.db•n.- and the torv8N ••<l ot 'b.• teat a etlon with a 
Y•J'lftltl' -.noa•t••· tb.1• Pl'•••U»e 41tter•n e wtua ••la.'Ce4 to 
botb dJtJM1o J)Jreaaue an4 •tatto presaui-e b1 •rose plotting 
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'-lculattoa . enow• tMt tht pototn opfllatec at aa a1 speed 
et SO · lea pO ..,. Wotl14 ba•t a lie1Uoli '• rmmbt»i ot ap,po .. 
SaatelJ '60,000, lt '\the Ha.i-. obta•d tft* th&·• a$li . 
tat are to be •PP11tl4 t ·o -. :Pl'Ottl'1P•'1 lt 1• •:&••l'f to 
e:tt•apolat:e ttlt•• :()~·· Vntcnaatelr1 tt. ~eo• that 
~not o:onUt1oa• are .o--ns, J>A»tS.,.,.17 loP tht' 
·~t.l'hl st4• ·Of th• •«•lt taald,q •maJ>9'1*1!.im Ul'le••••lh• 
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Table 1 • · el d1.etr1~tor ta tor ••loci ty a looat1 4 with . ron 
1" Air Approao elocit.,.- elooit,' 
~· 1ty. 'YiaooeiU:r·, 'Ml.oo1tf'. ~~) ratio, )1 ~ 
(10-) (U-8 •lug/ <"8> • •1 /et) rt-Ho) 
2. 22 36.J'.) ,,. . ., 2.6) 79. 1.4,SO 
2. ,38.44 71.2 ,.69 uo.o 1.42) 
2.21 35.39 86.6 4.l? UJ.O 1.418 
2 .. 20 38 • .50 9<>.9 4.)4 129.2 1.422 
2.20 )S.,56 116.0 5.52 162.2 l. 
2.19 '8·1• lZf ·O $ .. 99 117.0 .395 
2.17 35.91 142 .. 0 6.60 195.8 l.)80 
2.16 391114 152 .. 0 7.00 205. l.),! 
.1.5 39.,s 153.0 7.16 .o 1.,,, 
2.1· 39.54 16'.0 ?.~ 220.0 1.3)2 
2.13 39.7 16 .a 7.58 2 .6 l ·.)22 
Table 19. oci•l dietrl.bltor data r el.oc1ty a l •t.1• S wt th •pron 
l1J!' -mold'• 9lool:t,f'. v.i 1. 
d .... 'tieocel tJ'. "1oolty, 1niJl.bw. ri 
ratio, 
e )( 
<'-•> 
.~ a. ) ~ (10·) (l.o-8 al I ,).( 
•l /of) •) (104> 
2.195 38.79 ,4.9 !.,58 69.l 1.260 
.l8S )8.91 76.$ '·'8 94.o l.228 2.18.S 38.91 87.2 4.0? 1o6 •. 7 1 .. 222 
2.18, )8.91 90.9 4. uo.;, 1.%1.6 
2.175 )9.02 us.o 5.34 1'60.) 1.221 
2.110 39.14 12?. '· 152.s l.200 2.160 39.)2 142.0 6.50 169.7 l.193 
2.145 39.49 149.Z 6.75 178.3 1.1,.5 
2.1 ., 39.7 .o 1.0, 184.4 l.168 
2.120 )9.89 l .2 1.22 190.8 1.162 
.ns 39.95 169.1 1.~ 193.7 1.145 
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